MyHunnunanabHoe 0I0IKeTHOe 00pa3oBaTe/bHOe YUpe:KIeHHe — LeHTP
oopasoBanus Ne 31 um. P.II. Cramenko

AHHOTaUA
K paboueii mporpaMMe 1o yueOHOMY MPEAMETY
«Marematuka» 5 - 9 knacc (6a30BbIi YPOBEHb)

HopmaTuBHBIE JOKYMEHTBI

Padouasn nmporpaMma 1o MaTeéMaTHuKE IJId 5 — 9 KjaccoB cOCTaBjC€HA B COOTBETCTBHHU C
HOPMATUBHO-IIPABOBBIMU JOKYMCHTAMM.

1. ®enepanbHbIM 3aKk0HOM OT 29.12.2012 Ne273 — @3 «O6 obpazoannu B Poccuiickoit deneparumy.

2. Ilpukazom MunucrepctBa mnpocBemeHuss PO or 31 mas 2021 r. Ne287 «OO0 yTBep»)aeHUU
(benepanbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO O0IIEro 00pa30BaHUs».

3. OcHOBHOM 00pa3oBaTeIbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus MBOY 11O Ne 31

4, Yuebnbim uianom MBOY 110 Ne 31.

5. Ilpukaszom MunucrepctBa mnpocseuieHust Poccuiickoir ®enepaunu ot 23.12.2020 Ne 766 «O
BHECEHUU WM3MEHEHHH B (efepanbHbIi MepedyeHb y4eOHHMKOB, IOMYIIEHHBIX K HCIOJb30BAHHUIO MPHU
peayin3allil MMEIOLUX TOCYJAapCTBEHHYIO aKKpEIUTAlMI0 O00pa30BaTeIbHBIX MPOrpaMM HadyaJbHOTO
00I111ero, OCHOBHOTO OOIIEro, CpelHero oOiero o0pa3oBaHMsI OPraHU3aALUSIMH, OCYIIECTBISIONIUMU
00pa3oBaTeNbHYIO ACITEILHOCTD, YTBEPKACHHBIN PpUKa30oM MHUHHCTEPCTBA MpocBemeHus Poccuiickoit
®Oenepanuu ot 20 mast 2020 1. Ne 254».

B cootercTBum ¢ TpedoBanmsiMu deepanbHOro rocy1apcTBEHHOIO 00pa30BaTeIbHOTIO CTaHapTa
OCHOBHOT0 00111er0 06pa3zoBaHus npeamer «MartemaTuka» uzydaercs ¢ 5-ro no 9-i kiacc: 5-6 kiacc —
«Marematukay, 7-9 xinacc — «Anredpa» u «'eomeTpusi».

N3yueHne MaTeMaTHKH CIIOCOOCTBYeT (OPMUPOBAHHMIO Yy  YYaIIMXCS  JHUYHOCTHBIX,
MeTanpeJMeTHbIX U THpeAMeTHbIX pe3yJbTaTOB O0Yy4YeHMs, COOTBETCTBYIOIIMX TpeOOBaHUSIM
(benepaabHOro ToCyAapCTBEHHOr0 00pa30BaTEIbHOIO CTaH1apTa OCHOBHOT'O 00111ero 00pa3oBaHusl.

B auunocmnom nanpasnenuu:

BOCIIMTAHME POCCUHCKOM TIpakJaHCKOM MISHTUYHOCTH: IAaTpUOTU3Ma, YyBaxkeHUs K OrteudecTsy,
OCO3HAaHUs BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAyKH;

YMEHHE SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIH B YCTHOW U TUCbMEHHON pPEeYH, TOHUMATh CMbICII
MOCTaBJIEHHOM 3a7]auM, BHICTPAUBATh apT'yMEHTALUIO, IPUBOIUTh IPUMEPBI U KOHTPIPUMEDBIL;
KPUTHYHOCTh MBIIUIEHNS, YMEHHE Paclo3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBaHMSI, OTIMYATh
TUIOTE3Y OT (aKTa;

NpEJCTaBICHUE O MaTeMaTHYeCKOW Hayke Kak cgepe 4eIOoBeuecKOW JesTeNbHOCTH, 00 3Tamax ee
pa3BUTHS, O €€ 3HAUUMOCTH ISl pa3BUTHS LIUBUIIM3ALIUN;

KpEaTUBHOCTb MBIIIJICHUs, UHULIMATUBA, HAXOJAYUBOCTh, AKTUBHOCTh IPHU PEIICHUH MaTeMaTHYEeCKHX
3ajady;

YMEHHUE KOHTPOJIMPOBATh MPOLIECC U PE3yNIbTaT yueOHOH MaTeMaTu4ecKoi e TeNbHOCTH;

CIOCOOHOCTh K HSMOLMOHAIBHOMY BOCHPHUSATHIO MaTeMaTUYeCKHMX OOBEKTOB, 3ajJad, pelleHui,
pacCyKJIeHUM.

B memanpeomemnom nanpaenenuu:

NepBOHAYAJIbHBIE IPEJICTAaBICHNS 00 UAEIX U O METOJ]aX MaTeMaTHKH KaK YHUBEPCAIbHOM SI3bIKE HAyKH
Y TEXHUKH, CPEJICTBE MOJEIUPOBAHMUS SIBJICHUN U MPOLIECCOB;



YMEHHE BUICTh MATEMATUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYalluH B APYTUX JUCIHUILIAHAX,
B OKPY’KarOIIEH KU3HU;

YMEHHE HAXOJUTh B Pa3IUYHBIX HCTOYHHKAX HWHPOPMAIMIO, HEOOXOAUMYIO [UIS PEIICHUS
MaTEeMaTHYECKHUX MPOOJIeM, MPEICTABIATh €€ B MOHATHOW opMe, IPUHUMATh PEIICHUE B YCIOBHSIX HE-
MTOJTHOW Y M30BITOYHOM, TOYHOW M BEPOSATHOCTHON MHGMOPMAIIIH;

YMEHHE MMOHUMATh M HCIIOJIb30BaTh MATEMaTHYECKUE CPEACTBA HAMISIHOCTH (rpaduKu, TUarpaMMbl,
Ta0JINIIBI, CXEMBI) 111 WUDTFOCTPAIlUU, HHTEPIPETALliU, apTyMEHTAIUH;

YMEHHE BBIJBUTATh TUIOTE3bI PU PELICHUH YUeOHBIX 3a/1a4, TOHUMATh HEOOXOIUMOCTb UX MPOBEPKH;
YMEHHE MPUMEHSATh HWHAYKTUBHBIE M JEIYKTUBHBIE CIIOCOOBI PACCYXKICHHM, BHUIETh pa3IMYHBIC
CTpaTeruu pelieHus 3aaay;

MMOHMMAHUE CYIIHOCTU aJTOPUTMUYECKHUX MPEANUCaHUNd U yMEHHE JCHCTBOBATH B COOTBETCTBUHU C
MPEAJIOKEHHBIM AITOPUTMOM;

YMEHHE CaMOCTOSTEIbHO CTAaBUThH LIEIH, BHIOMpPATh M CO3JaBaTh AJITOPUTMBI JUIsl pelIeHHs] Y4eOHBIX
MaTeMaTHYECKUX MPoodIieM;

YMEHHE IUIaHUPOBAaTb M  OCYILECTBIATh JESATENbHOCTb, HANPaBICHHYIO Ha peUIeHHEe 3aaad
UCCIIEIOBATENLCKOTO XapaKTepa.

IIpenmeTHble pe3ynbTaThl O NIpeAMETHON 001acTu «MaremaTuka 1 UHPOpPMATHKa» 00eCIeUynBatOT:

Ilo yueonomy npeomemy «Mamemamuka» (éKkntouasa yuedHnvie Kypcvl «Anceopar, «l'eomempusny,
«Bepoamnocms u cmamucmuxay)

1) ymeHue omnepupoBaTh NOHATUSIMU: MHOXKECTBO, IMOJAMHOXECTBO, OIEpallMM HaJ] MHOXECTBAMU;
YMEHHUE OIEepUpOBATh MOHATUSAMU: Ipad, CBSA3HBINA rpad, JepeBo, LUK, IPUMEHATh UX MPU pEIICHUH
3aJja4; YMEHHE HCIONBb30BaTh rpaduyeckoe MPeACTaBICHHE MHOXKECTB Uil ONHMCAHUS PeabHBIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]1a4 U3 APYTHX YUeOHBIX NIPEIMETOB;

2) yMeHHME OIepUpOBATH MOHATHSAMH: OIpENEICHHE, aKCHOMa, TEOpeMa, JI0Ka3aTeIbCTBO; YMEHHUE
pacrno3HaBaTh UCTHUHHBIE M JIOXKHBIE BBICKA3bIBaHUS, IPUBOJUTH IIPUMEPBI U KOHTPIPUMEDPBI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUSI BHICKA3bIBAHUI;

3) yMeHHe omepHpoBaTh MOHATUAMHU: HATYpaJbHOE YMCJIO, MPOCTOE U COCTABHOE YHUCIO, JEIUMOCTh
HATypaJIbHbIX YMCEJI, NPU3HAKU JEIUMOCTH, LI€JI0€ YUCIO, MOJYJIb YHUCIA, OOBIKHOBEHHas ApoOb U
JecATU4Has JApoOb, CTaHAAPTHBIM BUJ 4YHCIA, PALMOHAJIBHOE YHUCIO, HUpPpalMOHAIBHOE YHUCIIO,
apudmeTnyecKuil KBaJApaTHBI KOpPEHb; YMEHHE BBINOJHATH JEHCTBUS C YUCIAMM, CPaBHUBATh U
YIOPSI0YMBaTh YKCJIA, MPEACTaBIATh YUCIIa HAa KOOPAMHATHOM MPSMOW, OKPYIVISATH YMCIIA; YMEHUE
JieNlaTh IPUKUIKY U OLIEHKY pe3yibTaTa BHIYUCICHUI;

4) ymMeHue onepupoBaTh MOHATHSAMM: CTENEHb C LEJIBIM IOKa3aTeneM, apu(MeTHuecKuil KBaJapaTHbINH
KOpEeHb, MHOTOUIEH, ajredpanyeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTEIEHU
OoJsbllle €IUHMIIBI; YMEHHME BBINOJHATH pacyeTsl Mo Qopmysam, Npeodpa3oBaHMs LEIbIX, APOOHO-
palMOHAaIbHBIX BBIPAKEHUHM U BBIPAXKEHUH C KOPHSAMH, pa3ioKEeHHNE MHOTOWIEHAa Ha MHOXKHUTENH, B TOM
qHcIe ¢ UCIOJIb30BaHNeM (POpMYJl pa3HOCTH KBAApaTOB M KBaJipaTa CyMMBI U pa3HOCTH;

5) yMeHHe onepupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C OJIHOM MepeMEeHHON, YHCIOBOE
HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE DPEllaTh JIMHEWHbIE M KBAJpaTHbIE YPABHEHMS,
TpOOHO-pallMOHATIFHBIE YPaBHEHMsSI C OJHOW IEPEMEHHON, CHUCTEMBbI JBYX JIMHEWHBIX YpaBHEHUH,
JMHEWHBbIE HEPABEHCTBA U MX CHCTEMBI, KBaJIpaTHble M JAPOOHO-pAallMOHATIbHbIE HEPABEHCTBA C OJHOM
MIEPEMEHHOH, B TOM UHMCJe PU PELIEHUH 3a/1ad U3 JPYTUX MPEAMETOB U MPAKTUUECKUX 33/1a4; YMEHUE
UCMOJIb30BAaTh KOOPJMHATHYIO NPSMYI0 W KOOPAMHATHYIO IUIOCKOCTH JJISI M300paKeHUs perieHHi
YPaBHEHUI, HEPABEHCTB U CUCTEM;

6) yMeHue OIepHpoBaTh MOHATUAMU: (GYHKIUSA, rpaduk QYHKIMHM, HYIH (QYHKIHH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA, MPOMEXYTKU BO3pacTaHMs, YOBIBaHUS, HauOOJblllee M HAaUMEHbIee 3HAYECHUs
(GyHKIIMM; yMEHHE ONEepUpOBaTh IMOHATHAMH: NpsMas TMPONOPLHOHAIBHOCTh, JUHEHHas (QYHKIHS,
KBaJpaTuuHas (yHKIMs, oOpaTHas NPONOPIUOHAIBHOCTh, Napabona, rumnepoOosia; yMEHUE CTPOMTH
rpagukn QyHKIUH, UCTIOJIB30BATh TPaQUKA JIsT OMPEETICHUs] CBONCTB MPOIIECCOB M 3aBHCHUMOCTEH,



JUI pelIeHusl 3a7ady M3 JPYrMX Y4YeOHBIX IPEIMETOB M peaJbHOW >KU3HM; YMEHHUE BBIpaXaTb
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;

7) yMeHHE OnepupoBaTh MOHATUSMH: MOCIEIOBATEIbHOCTh, apu(pMeTHYecKas U TeOMETpUYecKas
IIPOrPECCUH; YMEHHUE MCIIOJIb30BaTh CBOWCTBA MOCJIENOBATEbHOCTEH, (OPMYJIBI CyMMBI M OOLIETO
YJIeHa IPU PELLIEHUH 3a]a4, B TOM YHCJIE 33/1a4 U3 APYTruX Y4eOHBIX IPEIMETOB U PEAIbHOM JKU3HH;

8) yMmeHue pemarh 3aJa4d pa3HbIX TUIOB (B TOM 4YMCJI€ HAa MPOLEHTHI, JOJIM M YacTH, JIBUXKEHUE,
paboTy, LieHy TOBapOB M CTOMMOCTH IOKYIIOK W YCIYT, HAJOTH, 3aadyd M3 0O0JacTH yIpaBlICHUS
JUYHBIMU U CeMEWHBIMU (PMHAHCAMH); YMEHHME COCTaBJISTh BBIPAXKEHUS, YPaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI TI0 YCJOBHUIO 3a7ayd, UCCIICAOBATh MOJIyUEHHOE pEIIeHUE U OLIEHUBATh IMPABIONOA00HOCTH
MIOJIyYEHHBIX PE3YJIbTaTOB;

9) yMmeHue omnepupoBaTh NOHATHSAMH: (Urypa, TOUKA, OTPE30K, MpsMas, Jyd, JIOMaHas, YTOJI,
MHOI'OYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN 1 PaBHOCTOPOHHHUM TPEYyrOJbHUKHU, MPSIMOYTOJbHBINA
TPEYroJIbHUK, MEJHaHa, OMCCEKTPHCAa M BHICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, MapaliesorpamMmm,
poMO, NPAMOYIOJIBHUK, KBajapar, Tpaneuus; OKPYXKHOCTb, KpyI, KacarelbHas; 3HAaKOMCTBO C
IPOCTPAHCTBEHHBIMU (PUTYpaMu; yMEHHE pelaTh 3aJaud, B TOM YHCJIE M3 MOBCEIHEBHOH KH3HH, Ha
HaXO0XKJCHUE T€OMETPUUYECKUX BEJIMYMH C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB (QUTyp U (PAKTOB;

10) ymeHue onepupoBaTh MOHATUSAMHU: PaBEHCTBO (UIYp, PABEHCTBO TPEYTOJIbLHUKOB; NMAPAIIEIbHOCTh
U NEepHEHIUKYIAPHOCTh MPSAMBIX, YrOoJl MEXIY MNPSIMbIMH, MEPNEHAUKYISpP, HAKIOHHAS, HPOEKIUs,
nonobue ¢uryp, momoOHbIE TPEYrONBHUKH, CUMMETPHS OTHOCHTEIBHO TOYKHM W TIPSMOW; YMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO U Iojaodue (uryp, napauieabHOCTb U MEPIEHAUKYISIPHOCTD
IPSIMBIX B OKPY’KAIOILLEM MHPE;

11) ymeHue onepupoBaTh MOHATHUAMU: JJIMHA, PACCTOSIHME, Yroi (BEJIMYMHA YIJa, CUHYC M KOCHUHYC
yrija TpeyroJibHHKa), MJI0Ia/b; YMEHUE OLICHUBATh pa3Mephl NMPEAMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHUE IPUMEHATh (POPMYJIbl IEPUMETPA U IUIOLIAJAN MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTU U
IIoUIaiu Kpyra, o0bemMa npsiMOyroJIbHOTO Napajuleenueia; yMEHHE IPUMEHATh IPU3HAKU PABEHCTBA
TPEyroJIbHUKOB, TEOPEMY O CyMME YIJIOB TpeyroibHUKa, TeopeMy I[Iudaropa, Tpuronomerpuueckue
COOTHOLLIEHUS /ISl BBIYMCIICHUS JUIUH, PACCTOSIHUM, TUIOLIaeH;

12) ymenue u3o0paxarh IIOCKHE (GUIYyphl U MX KOMOMHALIMY, IPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C
MIOMOUIbI0 YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY WJIM CHMBOJIBHOMY
OIHCaHUIO;

13) ymeHue omepupoBaTh MOHSITHUSMH: TPAMOYrOJbHAs CHUCTEMa KOOPIMHAT; KOOPAWHATHI TOYKH,
BEKTOP, CyMMa BEKTOPOB, NPOM3BEJCHHE BEKTOpPAa Ha YHUCIIO, CKaJISPHOE IPOU3BENECHUE BEKTOPOB;
YMEHHE HCIIOJIb30BaTh BEKTOPHI U KOOPAWHATHI JUIsl MPEACTABIEHUS JaHHBIX M PEIICHUs 3a/ad, B TOM
qucie U3 JPYrux yuyeOHbIX MPeAMETOB U PealbHOM KHU3HH;

14) ymeHue omepupoBaThb NOHATHUSMHU: CTOJIOMKOBBIE M KPYroBbI€ JUArpaMMbl, TaOJIMIIbI, CpeHEe
apupmMeTHyecKoe, MeuaHa, HauOoJblllee ¥ HAaUMEHblIee 3HaYeHUs], pa3Max YMCIOBOro Habopa; yMeHue
U3BJIEKATh, HHTEPIIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMAIIHIO, PEACTABIEHHYIO B TaOIUIaX U Ha
quarpamMmax, OTpakarolllyl0 CBOMCTBA M XapaKTEPUCTUKHU PEAIbHBIX IMPOLIECCOB M SIBICHUM; yMEHUE
pacrno3HaBaTh U3MEHUMBbIE BEIMYMHBI B OKPYKAIOIIEM MHUPE;

15) ymeHue onepupoBaTh MOHATUSMH: CIyJalHBIM ONBIT (CIy4aiHbIM SKCIIEPUMEHT), 3JIEMEHTapHOE
coObITHE (PIIEMEHTAPHBIN HMCXOJ) CIY4ailHOTO OIbITa, CIYyYallHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHUE HaXOJIUTh BEPOSITHOCTH CIyYalHBIX COOBITUI B OMBITAX C PABHOBO3MOXHBIMH 3JIEMEHTapPHBIMU
COOBITUSMM; YMEHHE pellaTh 3aJayd METOJIOM OpraHM30BaHHOIO Iepedopa M € HCHOJIb30BaHUEM
NpaBUjIa YMHOXKEHHUS; YMEHUE OLIEHUBATh BEPOSTHOCTH pEabHBIX COOBITHI U SBJICHUHN, TOHUMATh POJIb
MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUN B OKPY)KAIOILIEM MUPE U B KU3HH; 3HAKOMCTBO
C TIOHSITHEM HE3aBUCUMBIX COOBITHIf; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEN U €0 POJIbI0 B MACCOBBIX
SIBJICHUSX;

16) ymeHue BbIOMpaTh MOAXOIAIIMN M3YyYSHHBIM METOA Ul PELIeHHs 3aJaud, NMPUBOIUTH MPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B NPHUPOJE U JKU3HHM, pPACIO3HABATh IMPOSBIIEHUE 3aKOHOB
MaTEMaTHUKd B HCKYCCTBE, OIMCBHIBATH OTAEJIBHBIE BBIJAIOIIMECS PE3YNbTAThI, MOIYYEHHBIE B XOJ€
pa3BUTHS MAaTeMAaTUKHU KaK HayKW, MPUBOAMTH MPUMEPbl MAaTEMaTHYECKHX OTKPBITUH U MX aBTOPOB B
OTE€YECTBEHHON M BCEMHPHOM UCTOPHUHU.



Conep:kaHue y4e0HOro Kypca MaTeMaTUKH

Apudpmertuka

HarypanbHble yncia

Hatypanbnslit psan. [ecaruunas cucreMa cuucieHUs. ApudMeTudeckue JIeHCTBHS ¢ HaTypaib-
HbIMU yrcliaMu. CBOMCTBA apu(PMETHICCKUX JICHCTBUMN.

CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIIEM.

YuciioBble BbIpaXKEHHS, 3HAYEHHE YMUCIOBOTO BbIpakeHHs. [lopsaok AEHCTBUN B YHCIIOBBIX
BBIPKEHUSX, UCIIOJIb30BaHUE CKOOOK. Perienne TeKCTOBBIX 3a1a4 apu(hMETUYECKUMU CTIOCOOAMHU.

Henutenn n kparHble. CBOHCTBA W NpU3HAKU JAenuMocTd. IIpocTeie M cocraBHBIE yucIa.
Paznosxenre HaTypaabHOTO YKCIIAa HA IPOCThIE MHOXKUTEIU. JlelieHne ¢ OCTaTKOM.

Apodu

OObikHOBeHHBIE Apobu. OcHOBHOE CBOWCTBO JapoOu. CpaBHEHHE OOBIKHOBEHHBIX APOOCH.
Apudmernueckue AeWcTBUA ¢ 0OBIKHOBEHHBIMU ApoOsMu. Haxoxk/ieHue yacT OT IeJIOT0 U IIeJIOT0 M0
€ro 4acTH.

Hecsatnunsie npodu. CpaBHEHUE NECATUYHBIX apoOeh. ApudmeTuyecKkue IeHCTBHS C ACCATHY-
HbIME JApo0simu. [IpeacraBienue qecsITHYHON ApoOU B BHJIE OOBIKHOBEHHOW JAPOOU M OOBIKHOBCHHOW B
BH/JIE€ JECATUYHOM.

[IpotieHTHI; HAXOXKIECHUE MPOIICHTOB OT BETMYUHBI U BEJIMUMHBI 110 €€ TpolieHTaM. OTHOIIIEHHE;
BBIPa)KEHHE OTHOIIEHUS B IpoLeHTax. [Iponopius; o0CHOBHOE CBOKWCTBO MPOMOPLUH.

Pemenune TekcToOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOAMH.

PanunonajJbHBIE YHCIA

[TonoxuTenbHbIe U OTPUILIATEIBHBIC YUCIIA, MOJYJIb Ynciaa. MHOXKECTBO 1eNbIX uncesl. MHoxe-

CTBO PAIl[MOHAJIBHBIX YHCEIl; PAIMOHAIBLHOE YHCIIO KaK OTHOLICHUE /17/M, TIe m — UeNoe YUCIO0, H —
HaTypajbHOe unciio. CpaBHEHHE PALMOHATIBHBIX YKced. ApudmMeTnueckue AeHCTBUS C palluOHATIbHBIMU
yrciaamu. CBoiicTBa apupmeTnyeckux AercTBUil. CTENEeHb ¢ IEeNTbIM OKa3aTeIeM.

JlelicTBUTEIbHBIE YU CJIA

KBagpartHblii KOpeHb U3 uncia. KopeHb TpeTbell CTeneHu.

TousTHE 06 MPPALMOHATLHOM yHcie. MppanuoHaabHOCTh ncia V2 U HeCOM3MEPHMOCTh CTO-
POHBI U IMaroHaiyu KBajapara. JlecsaTuynble NpUOIMKEHUS HPPALIMOHAIBHBIX YUCE].

MHO0x€ecTBO AEMCTBUTEIbHBIX YHCEN; IIPE/ICTABICHHUE JIEHCTBUTENbHBIX YHCEN B BUJE OECKOHEY-
HBIX JIECATUYHBIX JpoOeii. CpaBHEHHE JeHCTBUTEIbHBIX YHCE.

Koopaunatnas mnpsimas. M3o0pakeHue uucen TOYKAMU KOOPAMHATHOM mpsMoil. Umuciosbie
MIPOMEXKYTKH.

HN3mepenus, npudIn:KeHUs1, OLeHKH

Pa3zMepbl 00bEKTOB OKpYKaroIero Mupa (0T 3JeMEHTapHBIX YacTHll 10 BcenenHoi), nurens-
HOCTb IIPOLIECCOB B OKpY’KaroleM Mupe. Beinenenue Muoxutens crenenu 10 B 3amUcH yucia.

[TpubnnxeHHoe 3HAa4YeHHWE BEJIWYHMHBI, TOYHOCTh NpuOMMKeHus. OKpyrieHue HaTypajabHbBIX
qucel U IeCATUUHBIX Ipobeil. [Ipukuaka 1 oneHKa pe3yabTaToB BbIUMCICHUI.

Anre6bpa

Auaredpanyeckue BbIPaKeHHUs

bykBeHHbIE BbIpa)XEHUs (BBIp@KEHUS C IEpeMEHHbIMM). UucioBoe 3HaueHHe OyKBEHHOIO
BbIpakeHUs. [lomycTuMble 3HaueHUs nepeMeHHbIX. lloncraHoBKa BBIpaKEHUN BMECTO IIEPEMEHHBIX.
[IpeoOpazoBanrie OYKBEHHBIX BBIpRXKCHHI Ha OCHOBE CBOWCTB apU(PMETHUECKUX JEHCTBUI. PaBeHCTBO
OyKBEHHBIX BbIpaxKeHUU. TOXIeCTBO.

CreneHb ¢ HaTypalbHBIM MOKa3aTelIeM M €€ CcBoWcTBAa. OIHOUWIEHBI U MHOTOWIEHbI. CTENeHb
MHorouneHa. CiokeHue, BBIYMTAHUE, YMHOKEHHE MHOIOWIEHOB. DOpMYIbl COKpAIIEHHOTO YMHOXE-
HUS: KBagpaT CyMMbI U KBajpar pasHoctu. dopmyna pa3sHocTu kBaaparoB. [IpeobpasoBanue 1iemnoro
BBIPAKECHMS B MHOTOWIEH. Pa3iokeHne MHOTOWICHOB HA MHOXKUTENU. MHOIO4IIEHBI ¢ OJHOU IIEPEMEH-
Hoi. Kopenp MHorounena. KBagpaTHbIi TpexdseH; pas3ioKeHHE KBagpAaTHOIO TpEeXWIeHa Ha
MHOXUTEIH.



Anrebpanueckast 1po6b. OCHOBHOE CBOWCTBO ajiredpanudeckoil 1poou. CrioxeHue, BEIYUTAHNUE,
YMHOXXEHHE, JIeJICHUE anredpandeckux apooeit. CTeneHs ¢ 1ebIM MOKa3aTeIeM U €€ CBOWCTBA.

ParnmonanbHbIe BEIpaXXEHUS U UX ITpeodpa3oBanus. Jloka3aTeabCTBO TOKIECTB.

KBanparubie xopHu. CBoiicTBa apudMeTHyecKuX KBaJpaTHBIX KOPHEW W UX NPUMEHEHHE K
peoOpa30BaHUIO YHUCIOBBIX BBIPAKCHUN U BHIYUCIICHUSM.

YpaBHeHus

VpaBuenue c¢ onaHoi mnepemeHHou. Kopenb ypaBHeHus. CBONCTBA YMCIOBBIX PaBEHCTB.
PaBHOCHUIIBHOCTH ypaBHEHU.

Jluneiinoe ypaBHeHue. KBaapatHoe ypaBHeHue: ¢GopMmyina KOpHEW KBaJIpaTHOTO YpaBHEHHS.
Teopema Buera. Pemenue ypaBHeHU, CBOASIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpuMepsl pemenus
YpaBHEHUH TPETbEH U YETBEPTON CTENeHU. Penenre 1poOHO-pallMOHaIbHBIX YPaBHEHUH.

VYpaBHeHue ¢ IByMsl nepeMeHHbIMH. JIMHENiHOEe ypaBHEHUE C ABYMsl NEPEMEHHBIMH, IIPUMEPHI
pellIeHNs] ypaBHEHUH B 1IEJIbIX YHCIIaX.

Cucrema ypaBHEHUH € JBYMsI IEPEMEHHBIMU. PaBHOCHIBHOCTH cucTeM. CUCTEMBbI ABYX JIMHEH-
HBIX YpPaBHEHUH C ByMS II€PEMEHHBIMU; PELIEHUE MOJICTAaHOBKON U cioxeHueM. [Ipumepsl pemenus
CUCTEM HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoM.

JlexapToBbl KOOpPAMHATHI Ha IUIOCKOCTU. ['padumyeckas MHTepIHpeTanusl YpaBHEHHS C JIBYMs
nepeMeHHbIMH. [ paduk ITUHEHHOTO ypaBHEHHS C JBYMS INEPEMEHHBIMH; YTJIOBOH KOX(PQHUIMEHT
OpsIMOW; YCJIOBHUE TMAapaJICIbHOCTH NpPSMbIX. ['paduku MpoCTEUIINX HETUHEHHBIX ypaBHEHUIL:
napabona, runepboia, OKpyXKHOCTh. ['padudueckas HHTEpHIpeTanusi CUCTEM YpaBHEHHHA C JBYMs
MIEPEMEHHBIMHU.

HepaBencrBa

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM niepeMeHHO. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHelHbIe HepaBEeHCTBA ¢ OJHOW nepeMeHHoi. KBaapaTHble HepaBeHcTBa. CHCcTEMBI HEpa-
BEHCTB C OJJHOI MEPEMEHHOM.

DyHKUUN

OcHOBHBIE IOHATHUSA

3aBucuMocTH Mexay BennduHamu. [lonstue ¢yHkmmuu. OOnacTe ompeneneHus: ¥ MHOKECTBO
3HaueHud ¢yHkuuu. CrnocoObl 3amanus ¢QyHkuuu. I'padux ¢ynkinuu. CpolicTBa (QYHKUUH, HX
oTtoOpaxeHue Ha rpaduke. [Ipumeps! rpaduKoB 3aBUCUMOCTEHN, OTPAYKAIOLIUX PEalIbHbIE TPOLIECCHI.

YucioBble pyHKIUH

@OYHKIINH, ONUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPONOPLIUOHAIbHBIE 3aBUCUMOCTH, UX IpapuKu
u cBoiictBa. JluneitHas ¢ynkuus, ee rpaduk u cBoiictBa. KBaapatuunas ¢yHkuus, ee rpaduk u
cBoiicTBa. CreneHHble (PYHKIIMU C HATypaJbHBIMH MOKa3aTeasiMu 2 U 3, ux rpaduxu u cBoiictea. I'pa-
¢buk yakuuu y = |x|.

YucioBble nOC/I€10BATEILHOCTH

[TonsiTHE YMCIIOBOM TOCIENOBAaTENBHOCTH. 3aJaHHE IOCIEI0BAaTEIBHOCTH PEKYPPEHTHOU
dhopmymoit u popMyIoi N-ro dseHa.

Apudmernueckas U reomerpudeckas nporpeccun. @opmMyinsl N-ro 4ieHa apuPMETHYECKON U
T€OMETPUYECKON TMPOTPECCUi, CYMMBI MEPBBIX 7 WieHOB. M300paxkeHue wieHOB apu(MeTHUecKor
reOMETPUYECKON MPOrPECCU TOUYKAMU KOOPAMHATHOW IUIOCKOCTH. JIMHEHHBIM U AKCIOHEHLMAJIbHbIN
poct. ClI0XKHBbIE€ TPOLEHTHI.

BepoATHOCTb U cTaTUCTUKA

OnucarejbHAsA CTATUCTHKA

[IpencraBienue AaHHBIX B BUJE TaOuuL, nuarpamm, rpapukoB. CinydaitHas u3sMeHunBocTh. CTa-
TUCTUYECKHE XapaKTepUCTHUKHW Habopa NaHHBIX: cpeaHee apudMeThdyeckoe, MeauaHa, HauboJbIlIee U
HaMMEHblIIee 3HaYeHus1, pa3max. [IpeacraBienue o BBIOOPOYHOM HCCIIEJOBAHUY.

Cayu4aiinble cOOBITHS U BEPOATHOCTD

[TonsiTie o ciay4yailHOM oOmbBITe U choydyallHOM coObITUH. YacToTa ciay4yailHOTO COOBITHS.
CraTUCTHYECKH TMOAXOJ] K TOHSATHIO BEPOATHOCTH. BEpOSTHOCTH NPOTHBOIMOIOXKHBIX COOBITHH.
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JlocToBepHbIE U HEBO3MOXKHBIE COOBITHS. PaBHOBO3ZMOXXHOCTH coOBITHH. Kitaccudeckoe ompeneneHue
BEPOATHOCTH.

Komo0unnaropuka

Pemenne koMOMHATOPHBIX 3aaad MepedopoM BapuaHTOB. KoMOMHATOpHOE MPAaBMIIO YMHOXKE-
Hus. [lepectaHoBKY U pakTOpHAIL.

FeomeTpua

Harasignas reomerpust

Harnsinnele npencraBieHuss o purypax Ha IJIOCKOCTH: MpsiMasi, OTPE3OK, JIy4, YroJl, JoMaHasd,
MHOT'OYI'OJIbHUK, OKPYXHOCTb, Kpyr. UeThlpeXyrojbHHUK, HpPSIMOYTOJIbHUK, KBajapar. TpeyroiabHUK,
BUJIbI TPEYroyIbHUKOB. [IpaBunbHbIe MHOTOYroabHUKU. V300pakeHue reomerpuueckux ¢uryp. Bzaum-
HO€ PaclOJI0KEHHUE IBYX MPSAMBIX, IBYX OKPYXHOCTEH, IPAMOI U OKPYKHOCTH.

Jnuna otpeska, jomanoil. [lepumerp MHOroyronsHuka. EquHuiel u3Mmepenus aiuHbl. U3mepe-
HUE JJIMHBI OTPE3Ka, IOCTPOEHUE OTPE3Ka 3aJaHHOM JIJIUHBI.

Buner yrios. I'pagycHas mepa yrina. M3smepeHne u mocTpOeHHUE yIVIOB C IIOMOLIBIO TPaHCIOP-
THpA.

[Tonatne muomanu GUrypsl; €AMHUIBl U3MepeHus miomaau. Iliomanp npsSMOyrojabHUKA U
wIomazab kBajapara. [lpubnmkennoe n3Mepenue momaaeil Guryp Ha kieryaroil Oymare. PaBHoBenu-
K#e Urypsi.

Harnsaneie mpencraBieHus O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajuiesenuiesa, Mpu3Ma,
nupamyza, mwap, cepa, KoHyc, HWIMHIApP. M300paxkeHue npocTpaHcTBeHHbIX ¢uryp. Ilpumeps! ce-
yeHui. MHororpanHuku. IIpaBunbHble MHOrorpaHHuku. I[IpuMepsl pa3BepTOK MHOTIOIPDAHHHMKOB,
LWIMHIpA U KOHYCA.

[Tonsitre 06beMa; eMHUALIBI 00beMa. OObeM IPSIMOYTOJIBHOTO TIapajuIeyenue/a, Kyoa.

[Tonsitue o paBenctBe uryp. LlenTpanbHas, oceBas U 3epkaibHas cuMMeTpuu. M3o0paxkenue
CUMMETPUYHBIX QUTYP.

I'eomerpuueckue purypsi

[Tpsimble u yrasl. Touka, npsimasi, IOcKocTb. OTpe3ok, ayd. Yroiu. Bunel yrios. BeptukanbHbie
U CMEXHBIE yIiibl. buccekrpuca yria.

[TapamnensHble W nepecekaromuecs npsimble. llepnenaukynspHsie mnpsimble. Teopembl o0
NapaJUIEIbHOCTH U NEPIEHANKYIAPHOCTH NpsAMBIX. [lepnenukynap n HakioHHas K npsamoil. CepennH-
HBIH MEPIEHIUKYISIP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBONCTBA OMCCEKTPUCHI YIJIa U CEPEAUHHOIO MEPIEHIUKYIIpa K
OTpE3KY.

Tpeyronsuuk. BeicoTa, Menuana, GuccekTpuca, cpeiHss JUHUS TpeyrojbHUKa. PaBHOOEpeH-
HbI€ 1 PAaBHOCTOPOHHHE TPEYrOJIbHUKH; CBOICTBA U MPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuka. [Ipus-
HaKM PAaBEHCTBAa TPeyrojabHUKOB. HepaBeHCTBO TpeyroipHuKa. COOTHOLIEHUS MEXKIY CTOPOHAMH U
yriaamu tpeyroibHuka. CyMMa yriioB TpeyrojbHuKa. BHemHue yribl TpeyroinbHuka. Teopema daneca.
ITonoGue TpeyronpHukoB. [Ipu3Haku nmogodus TpeyroabHUKoB. Teopema ITudaropa. Cunyc, KocuHyc,
TaHT'€HC, KOTAaHT'€HC OCTPOTO yIila IPsIMOYTOJIbHOTO TpeyroyibHUKa U yrioB ot 0 1o 180°; mpuBenexue k
ocTpoMy yrily. PemeHune mnpsAMOYroJbHBIX TpEYroJbHUKOB. (OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1ecTBO. DOpMYIIbI, CBS3BIBAIOIIME CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC OJHOTO U TOTO K€ YIJa.
Pemenne TpeyroipHUKOB: TEOpeMa KOCHHYCOB M TEOpPEMAa CHHYCOB. 3aMedaTelbHblE TOYKHU
TPEYroJbHUKA.

YerbipexyronpHuk. [lapannenorpamm, ero cpoiictBa U mpusHaku. [IpsmMoyronbHMK, KBajapart,
poMO, uX cBoOICcTBa U Mpu3HaKku. Tpanenus, cpeaHsst TUHUS Tpaneuu.

MHoroyroiasHuK. Bpinmykiible MHOroyroibHUKH. CyMMa yIJIOB BBIITYKJIOIO MHOTOYTOJIBHHKA.
[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocth n Kpyr. [yra, xopaa. Cexrop, cerMeHT. lleHTpanbHBIN yroj, BOMCAaHHBIA YIod;
BEJIMYMHA BIIMCAHHOTO yria. B3zaumHoe pacmnosioxeHue NnpsMoil U OKPYKHOCTH, JIBYX OKPYXHOCTEH.
KacarenbHast u cekymas K OKpPY)KHOCTH, UX CBOICTBa. BrnucaHHbIE M ONMCaHHBIE MHOTOYIOJIbHHUKH.
OKpy>KHOCTb, BIIUCAHHAsl B TPEYTOJbHUK, U OKPYHOCTb, OIIMCAaHHAsl OKOJIO TpeyrojbHUKA. BriricanHbie
U ONHMCaHHbIE OKPYXHOCTH IIPABHIIBHOTO MHOT'OYTOJIbHHKA.
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['eomerpuueckue npeodbpaszoBanus. [lonstue o paBenctse guryp. [loHsiTHE O NBUXKEHUU: OCEBast
U IeHTpalbHAas CHUMMETPUHU, MapalieNbHbI mepeHoc, MoBopoT. [lonstue o momobum duryp u
TOMOTETHH.

[TocTpoeHns ¢ MOMOIIBK LMPKYJAss U JUHEHKH. OCHOBHBIE 3a/lauyd HA NOCTPOEHUE: JIEJICHUE
OTpe3Ka II0I10JIaM; IIOCTPOCHUE YIJIA, PABHOTI'O JAHHOMY; IIOCTPOCHHUE TPEYTOJIbHUKA 10 TPEM CTOPOHAM;
MOCTPOCHUE MEPHNEHAMKYISIpa K MPSMO; MOCTpOEHUE OMCCEKTPHCHI yria; JelIeHHe OTpe3Ka Ha 7
paBHBIX 4dacTed. PemieHue 3anad Ha BBIYMCIICHME, JOKA3aTelbCTBO U IOCTPOCHUE C HMCIOJIb30BaHUEM
CBOMCTB U3yYEHHBIX QUTYP.

HN3mepenne reomeTpu4ecKux BeJTHYMH

Jnuna orpe3ka. PaccrosHue oT Touku A0 npsmMoil. PaccrosHue Mexay napauieabHbIMU Ipsi-
MbIMHU. [lepumeTp MHOrOyronbHUKA.

JnuHa OKpyXKHOCTH, YUCJIO T; JJIMHA IYTU OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHOM LEHTPAJIBHOIO yIJa U JUIMHOW Iyru
OKPY’KHOCTH.

[Tonstue momanu wiockux ¢uryp. PaBHococTaBieHHble U paBHOBenukue ¢urypsl. [lnomans
npsMoyrosibHuKa. [lmomanu mnapamienorpaMma, TpeyrojipHMKa W Tpaneuuu. I[limomans MHOro-
yrojpHuka. [nomans kpyra u miomaas cekropa. COOTHOIICHHE MEXY TIIOMAIIMU MOJOOHBIX UTYP.
Pemenue 3a1a4y Ha BEIYHMCICHUE U JOKA3aTEIbCTBO C UCIIOJIb30BAHUEM M3YyYEHHBIX (POPMYIL.

Koopaunarsi

VYpaBuenue npsmoi. Koopaunatel cepeaunbl oTpe3ka. Dopmynia pacCTOSIHUS MEXAY ABYMS
TOYKAaMH IIJIOCKOCTH. Y pPaBHEHUE OKPYKHOCTH.

BexkTopsl

Jnuna (Monyne) BekTopa. PaBencTBO BekTOopoB. KosmHeapHbie BekTOopbl. KoopauHaTsl Bek-
TOpa. YMHOKEHHUE BEKTOPA HA YMCIIO0, CYMMa BEKTOPOB, Pa3JIOkKEHUE BEKTOpA IO JABYM HEKOJUIMHEAp-
HbIM BekTOpam. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

Nloruka n mMHoXKecTBa

TeopeTuKo-MHOKeCTBEHHbIE NOHATHSA

MHOXecTBO, 3JE€MEHT MHOXXECTBAa. 3aJaHHE MHOXXECTB IEPEUYHCICHUEM 3JEMEHTOB,
XapaKTepUCTHUYEeCKUM cBOMCTBOM. CTaHzapTHble OOO3HAUE€HMsS YHUCIOBbIX MHOXecTB. [lycroe
MHOECTBO U ero obozHadyeHue. [TonmMuoxecTBo. O0beIMHEHNE U NTEpECEUeHNE MHOXKECTB.

Wnmroctpatiyisi OTHOLIEHUH MEXKIy MHOKECTBAMU C IIOMOIIBIO [uarpamm Jiijepa — BenHa.

DJIEeMEeHTBI JIOTHKH

Omnpenenenne. AkcuoMmbl U Teopembl. JlokazaTenbcTBo. [loka3zaTenbcTBO OT MPOTHUBHOrO. Teo-
pema, obOpartHas naHHOW. [Ipumep u koHTpnpumep. IloHsATHE O pPaBHOCHIIBHOCTH, CJEIOBaHMHU,
ynoTpeOIeHUE JIOTHIECKUX CBS30K.

MaTtemaTuka B ncropuyeckom pasButum

HcTopus hopMupoBaHus MOHATHS YKCia: HaTypajJbHbIE YKCIa, 1po0HU, HEIOCTATOYHOCTh Pallio-
HaJIbHBIX YMCEN Ul T€OMETPUUYECKUX H3MEPEHM, HppalvoHaibHble uyucia. CTapuHHBIE CHUCTEMBI
3anucu uyucen. podbu B Basunone, Erunrte, Pume. OTkpbiTHE AecaTuyHbIX OpoOeil. CrapuHHbBIE
cucreMbl Mep. JlecaTnunble JpoOu U MeTpudeckas cucrema Mep. [losBieHre oTpuLaTeNbHBIX YUCET U
Hyns. JI. Maranukuit. JI. Diinep.

3apoxeHue anreOpsl B Heapax apupmeTuku. An-Xopesmu. PoxxaeHne OyKBeHHON CUMBOJIMKH.
I1. ®epma, ®. Buer, P. [lekapt. VcTopus Bompoca o HaxoxJaeHUU (HOpMYNT KOpHEH alredpanvecKux
ypaBHEHMH, HEPa3pEeIIMMOCTh B pajiuKajiaX ypaBHEHUH cTenenu, oonbiei yersipex. H. Tapranss, k.
Kapnano, H. X. AGens, 3. ['anya.

N300peTenne MeToAa KOOPAMHAT, MO3BOJISIOUIETO MEPEBOJUTH I'€OMETPUUYECKHE OOBEKTHI Ha
s3bIK anreOpsl. P. Jlekapt u I1. ®depma. [Ipumepsl pa3nuyuHbIX CUCTEM KOOPIWHAT Ha IJIOCKOCTHU. 3ajayda
Jleonapao Iluzanckoro (PuboHauun) o Kponukax, yuciaa duboHauyn. 3agaya O IIAXMATHOW JOCKE.
Hcrokn Teopuu BEpOSITHOCTEH: CTpaxoBoe J1eno, asapTtHele urpsl. II. @epma u b. Ilackans. .
bepnymu. A. H. Konmoropos.

Ot 3emnemepust k reomerpun. [Tudarop u ero mkona. danec. Apxumen. Iloctpoenue npaBuib-

HBIX MHOTOYTOJBHUKOB. Tpucekiusi yria. KBampartypa kpyra. YaBoenue kyb6a. Mcropus umcna .
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3onotoe ceuenue. «Hauama» EBkmmpa. JI. Ditnep. H. U. Jlo6aueBckuii. McTopus msToro mocrysnara.
Codwuzmebl, mapaoKCHI.



